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DETAILED ACTION 
Comments 

Applicants' amendments and request for reconsideration in the communication 
filed on 24 March 2007 are acknowledged and the amendments are entered. 

Claims 49-52, 56-60, and 64 are pending and examined in the instant Office 

action. 

Withdrawn Objections/Rejections 

The objection to claim 57 is withdrawn in view of amendments filed to the instant 
claim on 24 March 2008. 

The rejections of claims 49-52, 56-60, and 64 under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention are withdrawn in view of 
amendments filed to the set of claims on 24 March 2008. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The following rejection is reiterated from the previous Office action: 
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35 U.S.C. 103 Rejection #1: 

Claims 49-52 and 56-60 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Pramanik et al. [Biotechnology and Bioengineering, volume 56, 1997, 
pages 398-421] in view of Blattner et al. [Science, volume 277, 1997, pages 1453- 
1469]. 

Claim 49 is drawn to a method performed in a computer of simulating a metabolic 
capability of an in silico strain of a microbe, comprising: 

--obtaining a plurality of DNA sequences comprising most of the metabolic genes in a 
genome, to produce an in silico representation of a microbe; 
--determining open reading frames of genes in said plurality of DNA sequences; 
-assigning a function to proteins encoded by said open reading frames by determining 
the homology of said open reading frames to gene sequences encoding proteins of 
known function; 

-determining which of said open reading frames correspond to metabolic genes by 
determining if the assigned function of said proteins is involved in cellular metabolism; 
-determining substrates, products, and stoichiometry of the reaction for each of the 
gene products of said metabolic genes; 

-producing a genome specific stoichiometric matrix of said microbe produced from said 
substrates, products and stoichiometry; 

-determining a metabolic demand corresponding to a biomass composition of said 
microbe; 

-calculating uptake rates of metabolites of said microbe; 
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--combining said metabolic demands and said uptake rates with said stoichiometric 
matrix to produce an in silico representation of said microbe; 

--incorporating a general linear programming problem to introduce an in silico strain of 
said microbe; 

--performing a flux balance analysis on said in silico strain, and 

--providing a visual output to a user of said analysis that simulated a metabolic 

capability of said strain. 

Claim 57 is drawn to a method performed in a computer for simulating a 
metabolic capability of an in silico strain of a microbe, comprising; 

a) providing a nucleotide sequence of a metabolic gene in the microbe; 

b) determining substrates, products and stoichiometry of the reaction for the gene 
product of said metabolic gene; 

c) repeating steps a) and b) for most metabolic genes of said microbe to provide an in 
silico representation; 

d) producing a genome specific stoichiometric matrix produced from said substrates, 
products and stoichiometry of the metabolic gene products in said microbe; 

e) determining a metabolic demand corresponding to a biomass composition of said 
microbe; 

f) calculating uptake rates of metabolites of said microbe; 

g) combining said metabolic demands and said uptake rates with said stoichiometric 
matrix to produce an in silico representation of said microbe; 
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h) incorporating a general linear programming problem to produce an in silico strain of 
said microbe; 

i) performing a flux balance analysis on said in silico strain, and 

j) providing a visual output to a user of said analysis that simulated a metabolic 
capability of said strain. 

Claims 50 and 58 are further limiting wherein the microbe is question is E. coli. 

Claims 51 and 59 are further limiting wherein cellular metabolism comprises 
carbohydrate assimilation and nucleotide metabolism. 

Claims 52 and 60 are further limiting wherein the assigning function comprises 
performing BLAST. 

The study of Pramanik et al. investigates the stoichiometric model of E. coli 
metabolism, as stated in the abstract: 

A stoichiometric model of metabolism was developed to describe the balance of metabolic 
reactions during steady state growth of Escherichia coli on glucose (or metabolic intermediates) 
and mineral salts. The model incorporates 153 reversible and 147 irreversible reactions and 289 
metabolites from several metabolic data bases... 

Consequently, Pramanik et al. studies many metabolic reactions that take place 
within E. coli (i.e. see the list in Appendix A on pages 41 1 -417). Equations 1 and 2 on 
page 399 denote the flux model metabolism via a mass balance on E. coli wherein the 
matrix S is a matrix of stoichiometric coefficients relevant to the equations. 

Table VII on page 405 of Pramanik et al. lists the upper and lower bounds of 
metabolite uptake and secretion, and the text under this table describes sensitivity of 
each type of metabolism (i.e. aerobic or anaerobic) due to biomass composition. This 
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biomass and energy requirement (i.e. demand) is elaborated further under "Biomass 
and energy requirements" in column 2 on page 399 of Pramanik et al. 

Again, equations 1 and 2 on page 399 of Pramanik et al. represent a mass 
balance on the metabolites of E. coli which combines the metabolic demands, uptake 
rates and the stoichiometric matrix to produce an in silico representation of functions of 
said microbe. 

Page 403 of Pramanik et al., under "Sensitivity Analysis," lists a general linear 
programming algorithm for solving equations 1 and 2 on page 399 of Pramanik et al. 

Figure 3 on page 406 of Pramanik et al. illustrates a flux balance analysis on the 
in silico strain of E. coli and provides visual output to a user that simulates a metabolic 
capability of the strain. 

However, Pramanik et al. does not teach obtaining a plurality of DNA sequences 
comprising most of the metabolic genes in an genome, determining open reading 
frames of these genes, assigning functions to the proteins encoded by the open reading 
frames, and determining which of said open reading frames correspond to metabolic 
genes. 

The study of Blattner et al. maps the complete genome sequence of Escherichia 
coli K-12. 

The final full paragraph of column 3 on page 1454 of Blattner et al. states, "The 
genome of E. coli, diagrammed in Fig. 1 , consists of 4,639,221 bp of complex DNA." 
Consequently, Figure 1 on page 1465 of Blattner et al. illustrates an in silico map of the 
complete genome of E. coli. 
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The first full paragraph of column 1 on page 1454 of Blattner et al. describes the 

annotation process of identifying ORFs in genes constituting operons, regulatory sites, 

mobile genetic elements, and repetitive sequences in the genome, assigning and 

suggesting functions, and relating the E coli. sequence to other organisms. The second 

full paragraph of column 1 on page 1454 states: 

Functions of previously known E. coli proteins were collected from the GenProtEC and EcoCyc 
database. The function of new translated sequences was inputted from sequence similarity. 

Consequently, functions are assigned to proteins by determining similarities (i.e. 
homologies) to proteins of known function. 

The result of assigning functions to proteins is Table 4 on page 1459 of Blattner 
et al. wherein metabolic genes are classified as such in their specific metabolic classes 
listed in Table 4 of page 1459 of Blattner et al. One of the classes listed is nucleotide 
synthesis and metabolism. 

The first full paragraph of column 2 on page 1454 of Blattner et al. describes the 
use of BLAST in assigning function to proteins. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the instant invention to modify the stoichiometric model of E. coli metabolism as taught 
by Pramanik et al. by use of the complete genome sequence of Blattner et al. wherein 
the motivation would have been that by knowledge of the full genome of E coli, not only 
can metabolism be further analyzed, but also knowledge of the entire sequence of E. 
coli enables global approaches to understanding biological function in living cells and 
has led to new ways of looking at the evolutionary history of bacteria [see first 
paragraph of introduction on page 1453]. 
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Response to Arguments : 

Applicant's arguments filed 24 march 2008 have been fully considered but they 
are not persuasive. 

Applicant has several arguments regarding this rejection on pages 7-10 of the 
Remarks. Applicant's arguments are essentially that there is no motivation to combine 
the two references, there is no reasonable expectation of success in combining the 
references, and all of the limitations are not taught or suggested. 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071 , 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, the motivation is 
stated above as: 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention to modify the stoichiometric model of E. coli metabolism as taught by Pramanik et al. by 
use of the complete genome sequence of Blattner et al. wherein the motivation would have 
been that by knowledge of the full genome of E coli, not only can metabolism be further analyzed, 
but also knowledge of the entire sequence of E. coli enables global approaches to understanding 
biological function in living cells and has led to new ways of looking at the evolutionary history of 
bacteria [see first paragraph of introduction on page 1453]. 



Applicant additionally alleges that the combination of the references is not 
sufficient because Pramanik et al. allegedly "teach[es] away from using models that are 
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not produced from existing biochemical information." Applicant continues by citing page 
4, paragraph one of the instant specification in support of this statement. It is noted that 
while applicant cites the specification and NOT Pramanik et al. for evidence of teaching 
away for the invention, the invention as CLAIMED uses "proteins of KNOWN function" 
(i.e. see line 7 of instant claim 49). Consequently, although applicant alleges that 
Pramanik et al. is useful for teaching models not produced from existing biochemical 
information, the invention as claimed, has a knowledge base of the metabolic process 
before the method of the claim is executed. 

In response to applicant's argument that there is no reasonable expectation of 
success in combining Pramanik et al. with Blattner et al., the study of Pramanik et al. is 
a general study of biochemical processes and is applicable to such sequences and 
genomes indicated in Blattner et al. Consequently, there is a reasonable expectation of 
success in applying the general study of Pramanik et al. to the specific instance of 
Blattner et al. 

The following rejection is reiterated from the previous Office action: 
35 U.S.C. 103 Rejection #2: 

Claim 64 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pramanik et al. in view of Blattner et al. as applied to claims 49-52 and 56-60 above, 
and further in view of Xie et al. [TIBTECH, 1997, volume 15, pages 109-113]. 
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Pramanik et al. and Blattner et al. make obvious a method of simulating a 
metabolic capability of an in silico strain of a microbe by simulating metabolism within E. 
coli, as discussed above. 

Pramanik et al. and Blattner et al. do not teach calculation of uptake rates by 
measuring depletion of substrate from the growth media. 

The study of Xie et al. studies integrated approaches to the design of media and 
feeding strategies for fed-batch cultures of animal cells. 

Column 2 on page 109, lines 3-7 of Xie et al. states: 

Obviously, a high viable cell density maintained for a long time is required to maximize product 
concentration. However, this mainly depends upon the composition of the medium employed. 

Consequently, the composition of the growth medium and its depletion over time 
affects the growth of the cells. 

The motivation of the study of Xie et al. is that by knowing this fact, better 
compositions for culture media can be designed (i.e. see page 1 1 0 of Xie et al.) 

It would have been obvious to someone of ordinary skill in the art at the time of 
the instant invention to modify the metabolism studies of E. coli of Pramanik et al. in 
view of Blattner et al. by use of the nutrient depletion studies of Xie et al. wherein the 
motivation would have been by knowing how nutrients are depleted in order to facilitate 
cell growth, stronger media can be designed to enable better growth of the cells in the 
cellular media [see page 1 1 0, column 1 -2 under "Motivation for medium design," and 
"Design of culture environment."] There would have been a reasonable expectation of 
success in applying the animal cell study of Xie et al. to the bacterial studies of 
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Pramanik et al. and Blattner et al. because when all cells are cultured, whether animal 
or bacterial, the cells need nutrients to survive, and as a result, all species of cells 
deplete their culture media of these nutrients. 

Response to Arguments : 

Applicant's arguments filed 24 March 2008 have been fully considered but they 
are not persuasive. 

Applicant argues that the reference of Xie et al. does not cure the alleged 
deficiencies of the combination of Blattner et al. and Pramanik et al. For the reasons 
discussed above, the combination of Pramanik et al. and Blattner et al. is not deficient. 



Conclusion 

No claim is allowed. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Papers related to this application may be submitted to Technical Center 1600 by 
facsimile transmission. Papers should be faxed to Technical Center 1600 via the 
central PTO Fax Center. The faxing of such pages must conform with the notices 
published in the Official Gazette, 1096 OG 30 (November 15, 1988), 1156 OG 61 
(November 1 6, 1 993), and 1 1 57 OG 94 (December 28, 1 993)(See 37 CFR § 1 .6(d)). 
The Central PTO Fax Center Number is (571) 273-8300. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell Negin, Ph.D., whose telephone number is (571) 
272-1083. The examiner can normally be reached on Monday-Friday from 7am to 4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
Supervisor, Marjorie Moran, Supervisory Patent Examiner, can be reached at (571) 
272-0720. 

Information regarding the status of the application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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For more information on the PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). 
/RSN/ 

Russell S. Negin 
14 June 2008 

/Marjorie Moran/ 

Supervisory Patent Examiner, Art Unit 1631 



